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(57) Abstract: A fused pyrimidine derivative represented by 
the formula (I): [wherein R 1 represents hydrogen, lower alkyl, 
etc.; n is an integer of 0 to 3; X 1 and X 2 are the same or different 
and each represents hydrogen, lower alkyl, etc.; and the formula 
(II) represents, e.g., the formula (HI): wherein X-Y-Z repre- 
sents R 2 C=CR 3 -NR 4 (wherein R 2 , R 3 , and R 4 are the same or 
different and each represents hydrogen, lower alkyl, etc.), etc.] 
or a pharmacologically acceptable salt of the derivative. The 
derivative and salt have insulin secretory activity. 
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m<m*m-rz>z tifime>nx% t> 3-20488o^^g s gi&&nsg 98/15555 

f^>7l/ y K • • ^ isj-)]/ • -5r ^ ^ h U — (J. Med. 

Chem.),1992 *f,Sg 35=#,p.3578 33 ±)V • tf:/ • • >ir^^ 

hU— (J. Med. Chem.),1993 &E,m 36 ^, p. 2508 ^ V 

fctfjll&iit^S (H^HS 00/01388^1 > 7 !✓ v h£efcl>*BP&k 
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ggifc b < ^li©?^^^^^^* b < te$mm<DT y — 

— ^V-^-y-^^w ->^-;i/-ir^^ b U— (J. Med. Chem. ) ,1980 23 p. 1188 



(B) 

£^TCl£#ftJ£>*iTl^[^ — i-Jls'jry-^^j ->i~JV'^$.X h 'J— (J. Med. 
Chem.), 1997^,^ 40 ^,p. 3248 *5^^11^ 10-158267 ^#fl^]o 
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U 5S(II) 

(ID 

5£(III) 

<X 

(III) 

[5£tK X-Y-Zfcfc N R 2 C=CR 3 -NR 4 (5$<K R 2 s R 3 *5J;^R 4 {^ 

T )s R 2 C=N-NR 4 (^4»s R 2 ct t>* R 4 {i^n^tifufB t mmT*& 2> ) N R 4 N-CR 3 =CR 2 (5$<*>s 
R 2 s R 3 ^<fct>*R 4 i±^tl^tiHuf3^|5l#Tfe§)^fe» R 4 N-N=CR 2 (^4«s R 2 :fc£^R 4 

,Xa. 

Za 
(IV) 

[5$pK Xa-Ya-Za R 2 HC-NR 3 -CHR 4 (5£4u R 2 s tf&kWRU^n^timmtmm 
T&Sk R 2 HC-NR 3 -NH (5&tfs R« ££0? R3 ^^ti^tttulBt IsJ^T-fe^ ) g; fete 

nh-nr 3 -chr 4 (^;4> s r 3 &£xf RU&^n^nmmhmmx'&z )*m-t]*m:-r} xm 

(2) r* ^am*b<«^gm©f«T;v^r;i/^fe^Huf3(i)f3^©^t:»; =• i?> 

(3) R 3 b < ii^SgKDT U-;u^fe«M^*) b < Ii^gi©fil7;i/^i/ 

(4) X 1 ^gm* b < {i^sm©T^;i/dr;i/T-afe DsX 2 ^7j<mM^T»fei)Baf3(l)~(3) 

(5) BulB(l)~(4)©v^rn^{cfB«©^t:u ^^>mm^tzit^(Dmm^ 
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(6) 1513(1 )~(4)©VN-r^ci3t8cD^t:u ^ i;>^#^^feti^cD^a^ 

(7) tulB(l)~(4)©V^•r^^3fB«8©^tf U ^ fcf«©3|g3I^|$ 

Mo 

(8) BufB(l)~(4)©V^•rtb^tf3®©«il^l tTU ^S>>i§^g;fc&^©|j|3I^I& 

(9) m^f3(l)~(4)c7)V^•rtL^fcf3«gc^)^fc•U ^>M#ifci:fcy:^©lSl3S^lft 

(10) S^©#^J©S^ ^ 

(11) ^^#^©^^<fct>7*fe{±^^lJ©ig^©fetocDMIB(l)~(4)CDV^ 

(12) JfoMI^T#J©§!^©fc&^^ ^> 

(13) ^ >X U >^il£»J©M^©fc^©Mf3(l)~(4)0V^TtL^fcfB«©^ 

(14) Hui3(i)~(4)ov>-rn^icf3fe(D^l^rt:u 5: ^>SI^*fe?i^©ms^ 

(15) mz{i)~{i)<D^?nfr\zmm<Dm&¥v ^v>mm^tzit^(Dmm^m 

(16) MI3(l)~(4)(DV>^n^^I3«e©^^U ^^>il##:^fe»^©^a#a<3 

(17) Huf3(i)~(4)ov^-rn^fci3t8©$ii^-^u $v>mmfc£tziz^<DMm^$) 

WTs ^;(I)T♦^tL^'^tl-^t^^b^rt)(I)i:V^a^i:%$)^o #<D5£##<z>fb<£- 
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m.mvt& u < \&frmk®7)\s*)\/iztz.)&m. : $m. 3-12 ©ot^cdt^^k ^mtzvi 

fct, n-/D^K -fV7°DbVK n-^;K -fV7^;K sec-^ 

tert-^;K n-^V^K %?t^>3-)i s n-^iww n-^s7°^;K n-^- 
^^-;k n-y — ;k n-^>;K S/^D^°ntr;K s^n>^;w ^^p^.>^-;i/ s 
>>^D^^pi/;K ^^D^\r^;w ^^p^-^^-;w y;v7^T>^;K 

T *)-;\s$>&ZF7^)V3c)V(D7 V~-)lUft£ bill 08*.«J&Jfc# 6-14 CD#Si 
tt^#^**fei±-^~5E^m©^^#^^ b < te^iSt 6-8 <DWm.¥t 

>^l/-;K ^>hU;K 7i^>h>J;K ^f>^-;K 

;K 1,2,3,4-^ b^b h*Dt7^;K 6,7,8,9-^ h^b h*D-5H-^>\/->^D^\r 

34>&< lM©M^£lirtr 5 M^fett 6 «©#^^#^^Ss3~8 Mo 

;K ^j^;k tn'jjK -Y 5: *V y ;k b ^ \/ y ;k b y 7V y ;k ? h^^y 
;k t^yu;K ^t^JVjw by^;w b^^-;K by ^ b»;^ 
-;k hy^^;K ^>k>;;k 

y>^-;K ^ry^-y-yr:;K ^V^U^K ^»;U-JK 7 'J -;i/^*sfe{f ^jft, 

-2) o 

&b<&^M&©T7;v=*;K mm*)b<tt^gm©Ty-;w hh-D^x e& 
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mt> b < mmwkCD&WLT^jix)],*-^ **#*^ ^fcix&^fg^ 
***mm***^jj^ mmt>v<i±mmm<Di&m-rjv*;'()K ^d^> n - 

l-n, 7$; s ^^^b<{i^fgMT;i/^;i/g^7'^y N i/7ym(f^tn, 0 
-CT% ttm^attt iSli>K^fei±^«©^^ 2-6 CD 

fcfclfS-e&So «t;i,*;k fgl&T^z^x M:p;1/^>*;i^-;k fgM 
7***^F^ fgaT;vdr;i,x;b^-;K fSIS^i^y^K u < teit&m 

Tjv^m^it, mM&mT)i,*)\,tmMT*&z>o t^***^^t^***^- 
ti%o mmi&mTj^jw fifti7;^r;K mwk&m7**-* s mmr^* 

*;i/* x *** N ^^6©W4«*6«NI**t«i^5 i ;i/(ffift7»^;i / 

^*/l'*J:V7'U-^i:H||T»a)W*HP6t l * 0 VWRr ******** 
*4 **XX}V*aT****&TX-J tZ&^T, *tl*ti*M*4 ***X*7> 
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tt&mm&tt$mt.mmrcit>t)s mm^M.mm^vx^ m^mmm^ mm 

b^y^y^ *^b^y:^y s b^i^-;K *^Eb^^^;K wjy, ^ 
*y u;k ^W-f ^ *v y ;k y ;k -f > f y ;k -f v-f > h* y ;k r 
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<fcv>o n & 0-1 b<U 0-£fe££i:#J;r)£?;£;LV^ 

i&tvxtes Mz.&, m&t&, mmi&, v>mumcommmms mmi&. -ru^o 

<b^(I)©^3t{±, ^©^HipCTfT^^^^^§[#i|5p 3-204880 ^ 
@fH&H^ 98/15555 f/l>7 1/y K i^ — • ^-y • • 
>r$.X b U— (J. Med. Chem. ), 1992 ^,11 35 p. 3578 N • • * ^ 

'f^-^UhU-(J. Med. Chem.),1993 ^,H36^,p.2508, *J^—±)\,> 
^-^ • ^niM" ^'J'^^UF U— (J. Heterocyclic Chem. ) ,1993 30 
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#,p.241^]o 

«lia6©««N '««tt*©*S[«A«s ^U-XT. W. Greene)^, 7Dr^T-f 
:/ • tfjV—yx • -f > • j3~v>7 • $^>-fe^^ (Protective Groups in Organic 
Synthesis)., ^a>- 7^ U — -T> \* *V>X"( >u— tfUj^y b* (John Wiley 
& Sons, Inc.), 1981 ^#^]^^V>S Z D^afcS£ig£ilJfc-r £ £ hifi 

Ih&M ( I ) li^®S$xg fc^asBt-r s £ £ #t § s o 



..--An .-An 

R 1 Ft 1 
(V) (VII) 



*L X 2 ^ n 
HN' 
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(VII) (I) 



(id 

$tvx&, /nd^x p<^;i/^-^-s ^^>^;i/^-;v^-^^>s hfr^yx 
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iSl 

fls^tt(vii)ti\ <fbiirtJ(v)i: i~io Si^ #?£b<& 2-5 %&(Dfc&M(n)b 

mmmT-zfctemmtemm*, <&w&&tn£, 1-10 mm, ^^b<« 1-3 

l.i^^-rf^^DDi^x ^^DD^>-^>^cD/\n>if Wb^Hbzkfit^ try 
y> N N,N!-i?^^-;w ^VU^>-2-tx ^*?-;w*;i/*^> KWfefcffetu 

[a— Dy/l«fff&|REP736569-^s ^3- * h ^-77^-7^ • 
XChem. Pharm. Bull .), 1980 £f,m 28#,p.l636 s tr*X h V— • 77-77-7 
-f tt)V • ^U^XChem. Pharm. Bull .) ,1972 20 ^,p.399 N V^r— i~Jl/ • 
7" • • y+r^^ — -.71— 3r> I(J. Chem. Soc. Parkin I), 1982 ^, p. 277 

(BUB&HSg 00/01388 ^>7l/y K BfifcHm 01/47931 >7\sy h^) 0 
I§ 2 

10 ^fi.$f ^ b < & 1~5 ^ficD h U ji^I/T' v v;\s*.^)],7 ^ 

t: y v>m<Dm$m&> % b < u a, mm± v u »> a s ^^jchi* y 
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1—5 Sis $?£L< & 1—2 mM(D^>-& >X)]/*—))/&Vi U h\ p- h;i^>;*;i/ 

nb&&m^%tzi±M-&\sTm^<onz>oRj&\z, 5i^s-io~i5o°c©^©?agT-s 
^-ciirffi^*is»»^^ mi**^ ^ sou s^n. 

fWb-&*B\ ^«M1"§^i:^<^©^^#-rcih*)RrtET»fe^o -fbi^j(I) 
±f3©^^fc < koT#e»tL^'fb^(I)cDMWJ^^l^fc^-ro 
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x$>& 0 ztcs mmm<D&m&&m, mau mmm, mm, &tc&WM&m<D¥> 

(D7kmv!)& J; ti (ommmmfr zmittiz im^fc\t 2 mm±(Dm 
w*m^%z£&-e%%o ±tmm±m&xn^r%z^^mx%>z>i$, m.n& 

Aic^ffl £ & <DX& 3 o 

b < \±^^x±(omm\h-m^n^. mm^m^^m^^x ^ < 

mngt^m^te, mz-immmit, %mm<Dffifc#k v^^u^^^y^ym 
rnvm-smmzm v ^x mmx % % „ 
m t k tmmmom&mmttm^xmmx % % 0 

ffi&s mm^m, fan, t&mT^mftw&n&isK&nmmiz&bmte&ft, 
mmmacDm^ mx—x^ d o.oimg~ig. b < & o.o5~5omg & 1 a 1 m& 

V^bmti]^#r^oM^^#^0#^□^#CD^s^A-A^!^ 0.001 ~100mg N 

$f^b<« o.oi-iomg & 1 b 1 mte^^ikm&^T&o b^b&#^ £*i£>& 
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mmmfc±y)*ftwz£ t>izmfom!zmw?2>&, ^BjcDigH^TtB© 
$mmicm%.gn& z. titter 

mmm 1 : M-2-^>^;i,-2,3-^b Fn-8-7 i-;i/-6-rn tr;i/-7F-f =• W 
[U-c]tDP[3,2-e]tij ^^>-5(6^)-^->«b^l) 

1 T^^ttfcfb^ A(1.00g, 3.34mmol)^^;-7^n;i/T^^y-;i, 
(l.Olg, 6.69mmol)^^nD^;i/A(l mL)fc«U 90°CT* 15 150°C-£ 3 m 

PO*^A/^^y-;i/=50/l-25/2)T?*l«b^ <%>-4-(l-b Fd^>-3-7x- 
)lfU^>-2-7$ J )-6-7 f^-7^-t D D [2,3-rf] t 'J =• ^> 

-2(li0-^>('fb^la)(1.10g, 82X)£t#fc 0 
4b-£-#Jla(1.10g, 2.74mmol)£^b3 L ;t— ;W10mLH;:*§i?U 60 o C"e 1 B$m&k& 

bfeo Rrt5**&«a«*«BEe5febfc« x mum**-}- h ^A 7 j<^(50mL)£ 

JP^ *nn*;i/A(50«L)THlffibfco **W*«^Adia*(50BL)T?«5^bfc«s 

"t>$>;i/-9-* D P-2,3-^ b K P-8-7 x-;h6-7D b;i/-7iS^ 5. *V[l,2-c] b 
DD[3,2-e]bU ^>-5(6#-^>Ubl§rmb)(360mg, 32%)£#fco. 

^b^lb(350mg, 0.840mmol)§^^y— ;i/(200mL)(C^bs 10%/^^r>A-M 
*(50X^3ks 1.0g)*«ainbT2k*A«ETs 1 Hfetl#bfc 0 Sjfc*fc£-fei7-f 

h^ibfco ttM&iftR&bfcgU i/>J^l/3ij7A7DYh^77^-(i'DD* 
;VA/^^y-;i,=50/3)T*MMbTs *RfBfb^(27.0ing, 8X)*»fc 0 
^H-NMR(270 MHz, DMS0-tf 5 )d 7.77 (2H, d, J = 7.3 Hz), 7.47 (2H, dd, J = 7.9, 
7.3Hz), 7.38-7.22 (6H, m), 6.91 (1H, s), 4.74 (1H, m), 4.21 (1H, dd, J = 11.0, 
10.2 Hz), 4.11 (2H, t, J = 7.4 Hz), 3.93 (1H, dd, J = 11.0, 6.3 Hz), 3.05 (2H, 
d, J = 6.3 Hz), 1.74-1.50 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 
FABMS m/z\ 385 (M + H)\ 
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[ l , 2-c) t: n d [ 2 , 3-e] t: y * >yy-5(iH)-nr > Ub-&#a 2 ) 

2 T*f# £> ftfefb^ D(l.llg, 3.71mmol) h fij-7ir:jl/77-;Hl/ 
(1.21g, 8.00mmol)%^DD^;VA(lmL)^^^^— ;v(lmL)©^^$S«fc$gJBU 
90°CT*10^s 150°CT*1.5^m^bfe o M^M^^S^T*^^ ->y*>7*;i/ 
* ^ A ^ D V h ^ 37 ^ - ( ^ D D A/^< * J — ;i/=20/l~25/2)^*f^ bT. 
W-4-(l-t h*0^^-3-7 i-jl/7D;r/-2-7^ y )-6-7i^;i/-l-7D bVl/ 
-55-trpn[3,2-tf]t?y * ^>-2(l/0-^>tfbl^2a)(647mg, 43%)£f#fco 

-fb-£rt>2a{510mg, 1.27mmol)^^DD*;i/A(10raL)fc^U t: U ^>(0. 246mL, 
3.00mmol)i:^^>^;i/^-;V^P U K(0.234mL, 3.00mmol bT^^T" 4 B# 

P*;bA/;rf^y-;i/=50/l)Tr)li8£b-^ *llfB'fbi§r#J(270mg, 55%)&f#fc 0 
iH-NMR(270 MHz, DMSO-tf,) 6 7.89 (2H, d, J = 7.9 Hz), 7.57-7.43 (3H, m) , 
7.40-7.23 (5H, m) , 6.95 (1H, s), 4.71 (1H, m), 4.11 (1H, dd, J = 10.6, 10.6 
Hz), 3.84 (2H, t, J = 6.3 Hz), 3.87-3.70 (1H, m), 3.11-2.95 (2H, m), 1.73-1.62 
(2H, m), 0.91 (3H, t, J = 7.3 Hz). 
FABMS m/z: 385 (M + H) + . 

mum 3 : W-2-^>^;i/-2,3-^t FD-S^injH-rDtjHfi-^ ^ W 
[l,2-c]lf 7^D[4 ) 3-e]K'J ^>-5(6fl)-3->(-fb<£r^3) 

3 T#^tife<b^H(500mg, 1.73mmol)£ 2-:7°P^V — ;i/(20mL)fc^jt? 
L,(R)-7 *-JlT^=.;—»{1.51g, 10.0mmol)£^!jnbT 1 J&flD^til^bfco K 

;i/A/^^y— ;i/=50/l~25/l)T-MMbTs (RH-(l-\i KD^riy-3-7 3i^;i/rD 
7l>-2-7^^ ^ )-2-!7 J-JH-7D hVl/-2#-fc:^ VfD [3,4-tf] fc? y ^ S>>-6(7#)- 
^->«b^rtJ3a)(665mg, 95%)£f#fc 0 

<b^3a(660mg, 1.63mmol)£mfb^-;i/(20mL)fc^U 60°CT 1 i^R9SE# 
bfco ^ftfr&^&t*EE9£Lfe& ISSljKSfcdc*^- h U »>A2k*«t(50iiiL)* 
^DP^;i/A(100mLx2)T^ffib7co ^®^fSfn^zk(100mL)T'^#b 

b^7^ — (^DU^A^DD^A/^^y- ;i/=100/l)t?)RSSabTx 
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tRSBfls^ (224mg, 36%)^fc 0 

iH-NMR(270 MHz, CDCl 3 )c5- 8.35 (1H, s), 7.68 (2H, d, J = 8.2 Hz), 7.51-7.45 
(2H, m), 7.37-7.20 (6H, m), 4.58 (1H, m), 3.97 (2H, t, J = 7.4 Hz), 3.89 (1H, 
dd, J = 11.0, 9.9 Hz), 3.68 (1H, dd, J = 11.0, 7.3 Hz), 3.23 (1H, dd, J = 13.7, 
5.3 Hz), 2.77 (1H, dd, J = 13.7, 8.9 Hz), 1.85-1.77 (2H, m), 0.99- (3H, t, J 
= 7.4 Hz). 

EIMS m/z: 383 (M)\ • 

gMffl 4:2-(4-7;i/^-D^>^;i/)-2,3-^b K D-8-7 i-;v-6-7°D Mfr-ZH-j ^ 
*V [ 1 , 2-c] t: =5 V D [ 4 , 3-e] fc° <M V >-5 ( 6#) -Or > {ih^ 4 ) 

4 £> tifc^m L ( 1 50mg , 0 . 500mmol ) t ( 4- 7 JV^r P7x^;i/)77- 
J— ;M169mg, 1.00mmol)£^nnz}N;i/A(2iiiL)ic:?g$$U 90°C-e 10 #Hg s 150°C-e 
1.5l^^#bfeo ^m^mu^^^s isVt>7)lX^&?n^h-y^7 -i 
-(^pp^l/A/^^;- ;i/=100/l~20/l)«MUTs 4-[l-t: KDdp^>-3-(4-7 

Wd7i^1/)7d;^-2-7^ y ]-2-7 i-;i/-7-t°d tr;i/-2^-tr^\/D 

[3,4-tf]t:'J ^^>-6(7^)-^>(-fb^tJ4a)(163mg, 77%)£f#fco 
• <b-^tJ4a(163rag, 0.387mmol)^^h^^-^;i/(5mL){z^bs' 30#«Ditog^fcb 
feo SJfoMfr£^££MJI®:feb£^ mnm&Ymj- h U ">A 7 .k?M(30mL)i:f£ 
^^;i/(5mL)^P^.T^T* 1 mmmn'&, ^DD*;i/A(30mL)Tj|iimbfco ^ 
^®%^^7K(10mL)T^#b^s MzK^v^ix^A-e^Mbfeo ^«U1 

=100/l-50/l)T**t^bTs mWt&m(20.0mg, 19%)£f#fco 

*H-NMR(270 MHz, CDC1 3 )<5 8.33 (1H, s), 7.67 (2H, d, J.= 8.4 Hz), 7.49 (2H, 

dd, J = 8.4, 7.4 Hz), 7.37 (1H, t, J = 7.4 Hz), 7.23 (2H, dd, J = 8.6, 5.1 

Hz), 6.99 (2H, dd, J = 8.6, 8.6 Hz), 4.55 (1H, s), 4.00-3.87 (3H, m), 3.68 

(1H, dd, J = 10.8, 7.0 Hz), 3.13 (1H, dd, J = 13.8, 5.7 Hz), 2.78 (1H, dd, 

J = 13.8, 8.1 Hz), 1.85-1.77 (2H, m), 0.99 (3H, t, J = 7.4 Hz). 

EIMS m/z: 402 (M)\ 



mMM 5:2-(4-^nn^>^v)-2,3-^b p P-8-7 ir;i/-6-7D fcT;i/-8#-f ^ 
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, 2-c] y D [4 , 3-e] f U 5. S? >-5 (6J7)-* > 5 ) 

HJS0IJ4 ^H«©^fc«fct)N #%^!l4T*^5>tlfc'fb^L(150mg J 0.500mmol) 
}:(HoD7i^;i/)77^;- ;i/(150mg, 0.500mmol)fr£;|flfa'fbi^j(97.0mg, 
46%)^#feo 

iH-NMR(270 MHz, CDC1 3 ) 8.33 (1H, s), 7.67 (2H, d, J = 7.8 Hz), 7.48 (2H, 
dd, J = 7.8, 7.6 Hz), 7.34 (1H, t, J = 7.6 Hz), 7.27 (2H, d, J = 8.8 Hz), 7.20 
(2H, d, J = 8.8 Hz), 4.54 (1H, m), 4.00-3.88 (3H, m), 3.64 (1H, dd, J = 13.5, 
5.9 Hz), 3.12 (1H, dd, J = 13.5, 5.9 Hz), 2.79 (1H, dd, J = 13.5, 8.1 Hz), 

1.85- 1.77 (2H, in), 0.99 (3H, t, J = 7.4 Hz). 
EIMS m/z: 419 ( 37 C1M) + , 417 ( 3S C1M) + . 

6 : 2,3-^ t HD-8-7ir;v-6-7D fcVl/-2-(4- tTn y;V)-8#- f ^ W 
[ 1 , 2-c] f =y V D [4 , 3-e] tr US V >-5 ( 65)-* >{4b&6a 6 ) 
mMMl £mm<DJ3miz&t), ^mTfc&ftjHfr&toMSOOing, l.OOmmol) 

hmwi&mm 01/47931 ^ > 7 1/? h^mmcD^^n^ti^ 2-7^y-3-(4-t: 

U^;i/)-l-rn^y-;Kl82mg, 1.20mmol)fr&«fB*b^(174mg, 46%)£t#fco 
iH-NMR(270 MHz, CDC1 3 )<5 8.54 (2H, d, J = 6.1 Hz), 8.33 (1H, s), 7.68 (2H, 
d, J = 8.2 Hz), 7.49 (2H, dd, J = 8.2, 7.4 Hz), 7.35 (1H, t, J = 7.4 Hz), 7.22 
(2H, d, J = 6.1 Hz), 4.60 (1H, m), 4.02-3.94 (3H, m), 3.64 (1H, dd, J = 11.2, 
7.4 Hz), 3.11 (1H, dd, J = 13.6, 5.9 Hz), 2.86 (1H, dd, J = 13.6, 7.6 Hz), 

1.86- 1.77 (2H, m), 0.99 (3H, t, J = 7.4 Hz). 

y [ 1 , 2-c] 1^7 V D [4 , 3-e] U ^ *J >-5 ( 65)-* >mmm{<h-^m 7 ) 
mSm\ 4 hl^®7j?£fc: <fc 5 T-t#^>tlfe-fb^ M(292mg, l.OOmmol) 

h(R)-7 sl-JI/T? — J— ;i/(227mg, 1 . 50mmol )fr ^Ul^ih^^Oy V— i^{4b^0 

7a)(320mg, 91%)£?#7c 0 
Yb-£tJ 7a(320mg, 0.850mmol )£@t^:^;i/(4mL )£?§#? U 4mol/L ^bTk^/S^ 

^^;i/^M(2mL)^n^.. ^T-30^m#bfeo M/for&fr k^£MflE©5feb 

T> =lilB'fb-^tj(288mg, 82%)£#fco 
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iH-NMR(270 MHz, DMS0-tf ff ) 6 8.61 (1H, s), 7.40-7.20 (5H, m), 4.95 (1H, m), 4.78 
(1H, m), 4.20 (1H, dd, J = 11.1, 10.5 Hz), 3.95-3.75 (3H, m), 3.35 (2H, d, 
J = 6.'8 Hz), 2.20-2.05 (2H, m), 1.95-1.75 (4H, m), 1.75-1.55 (4H, m), 0.86 
(3H, t, J = 7.4 Hz). 
ESIMS m/z: 378 (M + H) + . 

MMffl 8 : /^;-8->^D^>^;i/-2,3-^t K p-6-7o t:;v-2-(4-t:n >j;i/)-8#- 
<Y ^^[l,2-c]t:7^D[4,3-e]tfU $i?>-${m-*>[fc&®&) 

mmm 4 hmmvttikizxv), ###1 5 T-f#e>tifc'fb^-tiM(292mg, l.oommoi) 
tmm&mm 01/47931 t/t>7H h^iB«go^^Tf#e>n^ (r)-i-?x; 

-3-(4-trU^;V)-l-^n^y-;Kl82mg, 1.20mmol)fr ?>1Sll3{bl§r$&(l48mg, 40%) 

iH-NMR(270 MHz, CDC1 3 )(5 8.52 (2H, d, J = 5.4 Hz), 7.82 (1H, s), 7.20 (2H, 
d, J = 5.4 Hz), 4.64-4.48 (2H, m), 3.96-3.85 (3H, m), 3.59 (1H, dd, J = 10.8, 
7.0 Hz), 3.08 (1H, dd, J = 13.5, 5.7 Hz), 2.86 (1H, dd, J = 13.5, 7.6 Hz), 
2.25-2.05 (2H, m), 2.05-1.90 (2H, m), 1.90-1.75 (2H, m), 1.75-1.60 (4H, m), 
0.95 (3H, t, J = 7.4 Hz). 
ESIMS m/z: 379 (M + H)\- 

mum 9 : ^8-^>yM,B-yt FD-2-7 ^-jV-i-y"U ¥))s-2H--( * 
[l,2-c]t:7^P[3,4-e]t:»M^>-5(4^)-^->Ub^9) 

mmm 4 1 mm^mzx t> s 6 e. tutfc&to t( 90 . om g , 0 . 3oommoi ) 

£(R)-7x.=l)1/T : 7=.;-^M221m, 1 • 50mmol )fr ^^13^^(27. Omg, 24%)£ff= 

iH-NMR(270 MHz, CdC\ 3 ) 6 7.80 (2H, d, J = 8.2 Hz), 7.63 (1H, s), 7.48 (2H, 
dd, J = 8.2, 7.3 Hz), 7.36 (1H, t, J = 7.3 Hz), 7.31-7.18 (5H, m), 4.67 (1H, 
m), 3.90 (1H, dd, J = 11.0, 10.2 Hz), 3.76 (2H, t, J = 7.6 Hz), 3.71 (1H, dd, 
J = 11.0, 7.6 Hz), 3.36 (1H, dd, J = 13.9, 5.0 Hz), 2.79 (1H, dd, J = 13.9, 
9.2 Hz), 1.79-1.68 (2H, m), 0.99 (3H, t, J = 7.4 Hz). 
FABMS m/z: 386 (M + H) + . 
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$mmiO : W-8-^>^;i/-2-^^D^>^;V-7,8-^t: K n-4-7°P tr;i/-2#— f * 

*V [ i , 2-c] tr ^ y n [3 , 4-e] tr y ^ v >-5 (4fl)-a- >tfflKtt (-fh-^tt 10 ) 

H«!)4 fc^ttO^acCtDs #%«7T?#&n&-fts-&i»X((216ig , > 0 . 740mmol ) 
J:(ij-7i^77-;- ;K227mg, 1.50mmol)**e>aigafb-^J©7 y—fcMbiir^ 
10a)(113mg, 52%)£f#fc 0 

<b-^l 10a(113mg, 0.299mmol)^^^;i/(10mL)t^bs 4mol/L fflto&MI 
B«^^-/H6«E(3inL)*iPi N ^S"C30^H»^Lfe o £^»&&tt^$ttBES5fe 
Its ^Mb^(112mg, 91%)£f#fc 0 

iH-NMR(270 MHz, DMS0-</,)5 8.44 (1H, s), 7.36 (5H, m), 4.95 (1H, m), 4.82 (1H, 
m), 4.18 (1H, dd, J = 10.8, 10.8 Hz), 3.93 (1H, dd, J = 10.8, 6.8 Hz), 3.78 
(2H, t, J = 6.8 Hz), 3.20-3.00 (2H, m), 2.25-2.15 (2H, m), 2.10-1.90 (2H, m), 
1.90-1.50 (6H, m), 0.88 (3H, t, J = 7.3 Hz). 
EIMS m/z\ 378 (M + H)\ 

1 : 4-^^;i/^^--6-^^-;b-l-7°Dlf;i/-7^-b*nn[2,3-rf]Ki; 
-2(10)-*>(<fbl^A) 

16 1 7 ± 1/ )\s 7 u \ h'(9.50g, 50.0mmol)£ 6- T % J -1- 7 n tr JV 
-2 ,4(1^, 35)- try ^ >(8.45g, 50.0mmol)©S^^^(50mL)4i-e 95°C 

•c 5 mmmtisfco Kjte**g«M* v &*K&ttfiE&&u *(2ooiaL)6:m^i»N 

^'J*^i/*7A^D? h^?^ — (^dd*m/^^;- ;i/=ioo/l~ 
20/i)T-llMbTs 6-7 xn^-i-rn ^ ;i/ -7H- trnn [2,3-rf] tr y * *s> 

*H-NMR(270 MHz, DMSO-</ 8 )<5 11.50 (1H, br s), 10.84 (1H, br s), 7.71 (2H, d, 

J = 8.3 Hz), 7.44-7.38 (2H, m), 7.25 (1H, t, J = 6.9 Hz), 6.75 (1H, s), 3.96 

(2H, t, J = 7.4 Hz), 1.73-1.59 (2H, m), 0.92 (3H, t, J = 7.3 Hz). 

X3S2 ig 1 T^#e>ti^b^B(1.50g, 5.58mmol)£fc:y $»(15mL)K:!BWU 

5»<hy>(2.48g, 11.2nmol)**arai/t 2 «FHJo«W8«!EUfco SJfe**a^« N 

*zfcfc:&^;e& N **il««fcit»JU tfc»*7kT?t5fe^bfeo ^TiM£2mol/L 

zfcKflj^ h 'J £ Azk^MT^U 4mol/L m^AOilT pH 3 fcfitibfco 
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&«fc£j$bfct*JK£$ig!lu <S«UT 3,4'-s?t i_;w-7p tf;i/-4- 

mV-7^DD[2,3-rf]t'J ^>-2(l#-*>(Yb^C)(1.32g, 83X).£=f#fc 0 

fls-&#lC(1.28g, 4.50mmol)£ 0. 5mol/L7jc^b^" h U 7 A7jc^(15mL) y 
— ;K7mL)©^^fc^fl|bN 3e7Yb^^;i/(0.311mL J 5.00mmol)£«JbT^& 
T? l^m^bfeoSJiS^e)^^^— ;i/*MJE@*U 4mol/Ljtfi&£Jn*.-CpH3 
tWfipbfc^ £j£bfc$*j8#iSS'JU fcfcbTflllBftS^tKl.aOg, 89%)£||£i@ 

^H-NMR(270 MHz, DMS0-rf ( )<5 11.68 (lH,.brs), 7.75 (2H, d, J = 7.3Hz), 7.46-7.36 
(2H, m), 7.26 (1H, t, J = 7.3 Hz), 6.72 (1H, s), 4.01 (2H, -t, J = 7.4 Hz), 
2.45 (3H, s), 1.69-1.60 (2H, m), 0.89 (3H, t, J = 7.3 Hz). 

2 : 4-^fJl/'ft-6-7 i-;H-7D l^;i/-5i¥-tP n [3,2-(/] fc: 'J ^> 
-2(i#-*>Ubi»D) 

£&*>&#£> N :^— ir)]/-*-?-*** h U — y-tf-o^-r — (J. Chem. Soc.),1959 

p. 1169 fcgBf&o^ag-c&feaxa 6-^^;i/-i-7"Dtr;i/-2,4(i^,3^)-bf>; 

^>(14.9g, 89.0mmol)*iP^.Tl^MJftT-ll^H«t^bfco 37 5mL) 

fc&^s ^bfc«fc»%itamfc« N zkT*2fc*£U &*fcbT 5-rz h d-6-^^;u-1- 

rnt:;i/-2,4(i^3^)-tru ^^>^>«b^E)(i4.3g, 75%)<H#fco 

<b^E(12.8g, 60.0mmol)^>X7Vl/^fc h*(6.37g, 60.0mmol)©S^*x. 
^y— ;K300iBL)fcBI»U tr^U ^>(6.00mL. 60.0mmol)£»bT 5 R$M;&D$t 

M^bfeo *«s«JEEe*bfe«s i^y-;i/-e^btts 5- 

-hD-i-rDtr;i/-6-^^u;i/-2,4(i^,3^)-tru ^^>^^->«b^ F)(i3.9g, 

77%)*»fc 0 

{b^ F(13.5g, 45.0mmol)£*^K(450inI.)fc:!BUBU l^f h 'J t>A 

(39. 2g, 225mmol)4«ainbTl«aiP^Ml«Ebfco EJfc*££*« s 

h^^y-f— (^DD^;i/A/p<^y— ;i/=100/l~50/3)T')ltMbTs 6-731 

-;i/-i-t"d t:;i/-5#- kdd [3,2-tf] *? >-2MiB,ZB)~$>*> (fa-Sto 

G)(4.56g, 38%)£#fco 
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*H-NMR(270 MHz, DMS0-</ 6 )£ 12.35 (1H, br s), 10.85 (1H, br s), 7.90 (2H, d, 
J = 7.3 Hz), 7.44-7.39 (2H,'m), 7.32 (1H, t, J = 6.9 Hz), 6.73 (1H, s), 3.80 
(2H, t, J = 7.3 Hz), 1.71-1.62 (2H, m), 0.91 (3H, t, J = 7.4 Hz). 

<bl^JG(1.28g, 4.76imol)£ffiMC*4£U 1 X@ 2 tmffiklLTmMb 

^tj(l.llg, 78%)^t#feo 

Mi-NMR(270 MHz, DMS0-rf 6 )(5 12.53 (1H, brs), 8.02 (2H, d, J = 6.6Hz), 7.53-7.47 
(3H, in), 7.03 (1H, s), 3.96 (2H, t, J = 7.6 Hz), 2.72 (3H, s), 1.73-1.70 (2H, 
m), 0.94 (3H, t, J = 7.4 Hz). 

3 : 4-^ P D-2-7 x - ;i/-7-7D t:;i/-25-1^7 \/n [3,4-rf] U ^ i?> 
-6(7^)-^>«b^H) 

^^n-^-r ^;i/X(Heterocycles),1990 ^,31 #,p.l641 £lfltB©7j£m#£>ft- 
%> 6-^PD-2,4(ltf,3#)-t:>; ^^>^^->(11.4g, 78.0mmol)£^?-;i/X;i/*3r 
*s K(78mL)fc^|?U fflBtfJ U £A(5.25g, 39.0mmol) hs^brn tr;V(11.4mL, 
lHmmoD^iP^Ts 60°Cf 1 B^Jl^Lfco lel^T'^m^ 4%7.KSHb^ h U >>A 
7K^(80mL)>feiD^fe^s mU£-CQ}$%ks WK^>(50mLx2)T$:#b;fco 

m.K.tm.*mxx ph 3 ^m^u ^m^tz^m^^ym^, ^iits 6-^ 

DD-l-7°D^;i/-2,4(l^,3iT)-t:U ^^V^^X'fb^) I)(6.81g, 46%)£f#fc 0 

4b£#) 1(5.6 5g, 30.0mmol)£oi#y— ;i/(30mL)&c:f^£-tK 7i-jl/t H^i?> 
(5.91mL, 60.0mmol)^P^Ts 2^in^il^b^o KJi&ift £«|)&U Tk^Pxtfi 
#s ^bfc^^Mbfeo M^7kT'^#^s ^bts 6-7i-jl/tF7^ 
y-l-7°DbVl/-2,4(l^ ^^>^>«b-^% J)(4.37g, 56%)£?#;fco 

Jf,f^^^A7^ h*(3mL){C^"dr^^bU >(1.68mL, 18.0imo1)&7JO£T 
ttoZ-X, ^ST'lO^m^bfe^^ Ibl^J J(3.90g, 15.0mmol)CDtf,tf-:^ 
W;VA7^ K^dOmD^^P^T 30^P^ijp^M^bfco ^Jfo*&£;>R7.k(100mL) 

£&v^^ ^bfe^^^Jbfco *fcj$£7j<-e&?m ^bTt#e>tife^fe 

©#(4.88 g)^3i^y — ;i/-e#fc#bTs 2-7i-;i/-7-rnif;i/-25-tf^\/D 

[3,4-rf]t!U ^^>-4,6(5^,7^)-^^>«b^tjK)(2.94g, 73%)£*#fco 

*H-NMR(270 MHz, DMS0-rf 6 )tf 11.11 (1H, br s), 9.20 (1H, s), 7.76 (2H, d, J = 

8.3 Hz), 7.57-7.50 (2H, m), 7.38 (1H, t, J = 7.4 Hz), 3.91 (2H, t, J = 7.3 
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Hz), 1.78-1.67 (2H, m), 0.91 (3H, t, J = 7.4 Hz). 
<b-£t>K(1.50g, 5.56mniol)^^^^by >(20mL)ic:jD^s W-fV/D^l/ 

tern, *ftT.f&m%m7kmi- h u t> kimmw^^ft-z, $ nn*M aoomL 

x3)titBlfeo *^Jl^fO^7j<(100mL)T^^s UimM. v 7% > r> A X- 

iH-NMR(270 MHz, CDC1 3 )<5 8.28 (1H, s), 7.78 (2H, d, J = 6.3 Hz), 7.58-7.52 
(2H, m), 7.45 (1H, t, J = 7.3 Hz), 4.16 (2H, t, J = 7.4 Hz), 1.96-1.85 (2H, 
m), 1.02 (3H, t, J = 7.4 Hz). 

4 : 4-^^-;i/^^--2-7ai-;i/-7-rn tiVl/-2^-ti 0 ^^D[3,4-rf] tTU ^i?> 
-6(7#)-;t>tfbi^L) 

###i3-ef# e»tife-fb^t;K(7.oog, 27.omoi)%mmmmti^ 0%mmm2 

5 : 2- i/ 2 n ^ > ^;i/-4-^ ^•;v5 L ^-7- 7° d tr;v-2#- tr ^ vf d [ 3 , i-d] t? u 
S>>-6(7J50-*>('4Tj£4feM) 

^Vl/ jJ—y? • h U — (J. Org. Chem.),1981^,S46 

=#,p.5413 tfBigcD^^-e^^ti^i/^D^^^U^^*;!//'?^^^ tert-y^-)]/ 
(39. 6g, 0.200mol)£^ t K n 7 ^ >(150mL) ^ y — ;i/(200mL)©?g^^ 
fcSfliU ^>T^7j<5^bJi:5ll^hy«>A(15.7g, 0.250mol)*iraitT 1 RrWM 
•e^bfeo ^&frk*g&£«BEg5&bfc&s ^^^3:— ^;K500mL)^p^. 
*^TO,5mol/L*BK(450iL)*i9)o< !)«TU IfiTl^Wlfeo V 

^m^—mm&am^ fcrntmrnij v o &muz.-c ph 8 fcwtfc^ ^ 

K^;K200mLx3)Tfflmbfco ^^-^/l/^.— ^^jgiira^^l/ji^^-yrTs 
h U £ A7jc^(200mL)43«tt>*^^7jc(200mL)T»^#bfe^ M 

bT 3-i/^D^>^;i/^;W^>^>^ tert-^;i/«b^N)(37.6g, 100%)£f#fc o 
<b-^^J N(20.0g, O.lOOmol) h ^^>^ ^ b > ) y f^^ai^-;i/(i6.9g, 
0.1mfflol)©m^^3i^y-;i/(i00mL)lc:Jnx.s 1 «UinlA»%b&. 
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*«*WEf|5febfcfts 8mo'l/L «Hb7k*/3:^y-;KiooinL)*iWitT 1 

•CSP^fco^&KiSJtS^lOmol/L zk^fb^ h U £AzM§8rcpH 8 fcMEbfc^ 
^DD^;i/A(100mLX3)T-ttmbfeo *«W*<8ftAttbk(100iiiL)-T?«ls^Us »c 

sse^t ^> i> a -ese* b &gu j"j^;i/*7A^D7h^7^(^t>/ 

»»^^=4/l-3/l)-C3BMttbTs 3-T^y-i-^>^D^>^;i/-ijy-ti-^y-;v-4- 
*;i/^>K^;KflS^O)(6.69g, 30%)£fffc o 
'fb^O(3.35g, 15.0mmol)^^^— • • ^r^tiJV • y-tf-cc^< — • ;\'— 
• h^>^ I (J. Chera. Soc. Perkin Trans 1) , 1995 ^p.2783 fcfflttO^ife 
ft* 4-* h^>^>e;;w V*/7*— h(4.89g, 30.0mmol )CD*g^£ h;i> 
:£>(30mL)fcira*. N h >(0.695mL, 5. OOmmol )^JP^ 2 Sfc&P$tigS& 

^>^;i/^U-f K)-lJF-t!5^-^-4-*r;i/5t?>tt3i^;K-fb^W P)(5.79g, 
100X)&*Sfc e 

^^y-;K60mL)fc^- h U ^A(460mg, 20.0nunol)£$gfl?U -fb^ P(5.79g, 
15.0imol)©3:^y-;i/««(20niL)*«aiPbT 1 «?SJP««l«Ebfco SJfc**®* 
«s S«£»EE@5fcbfc&s 2k***-rs*tfiD^feo ££fc:S/iS$8[£ 4mol/L m 

2-^>^ d^>^;v-5-(4-p< h^^^<>i?;i/)-2^-tr^v r D[3 J 4-rf]t:»; ^ ^> 

-4,6(5*, 75)-^>(fls^ftQ)(5.10g, 100%)£f§fc o 

tfsi^l Q(5.10g, 15.0mmol)© i^,^^^*;i/A7^ K£ttfc(60nL)£JftEft:to U 
£A(2.07g, 15.0mmol)^miPbT^MT l B#Hfll#b&o M«fc3 ^-fb^n tr 
;K2.19mL, 22.0mol)*«^bTfi«-C*&t:3.5«PlBJJ|»bfco £j£tttd>£>ttft 
£»JEg*bfc&x 2k(100mL)£j&P£s 4mol/L tt«*C+*&bfc ! 8U ^dd*M 
(100mLx3)^atBbfeo «MI*«WnA«blc(100iL)7?^U H*a«?^*y 

TM^bT^ 2-i/^D^>5 L ;i/-5-(4-^ hdrMV^l/H-rn^Hjy-t^^n 
[3,4-rf]tiM^>-4,6(5/T,7i0-^>«b^lR) ( (4.96g ) 86X)*»fc 0 
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<b-^t)R(4.62g ) 12.0mmol)^T-te h U ;i/(50mL) J:7k(5mL)©^^fc:^|? 
U T>^E-'i7A-fe»;r>A(IV)(13.2g ) 24.0mmol)£«]bT 2 ^Jp^31 

ffihtzo SJ&?t££tf^ N ^££MEE^5feb;fc^ ^DP*;i/A(100mL)i;*#y 
5mL ) £2in£s 7dij ( ^ d n a /a * ; — ;i/=20/i ) <fc o t«| 

^^^*ufeo zufom^mmistcWi, ^u^^^a^p^n^^ — (^p 

P A~^ p p A/p< # y — ;i/=25/l UTs 2-$/ ^ p ^>^;v-7-^°p 

e;i/-2#-t?:7\/p[3,4-Gflt:u ^>-4,6(5#,7#-^>(;fbi§r^ s)(2.67g, 85%) 

1 H-NMR(270 MHz, DMS0-tf 6 )tf 10.87 (1H, br s), 8.44 (1H, s), 4.71 (1H, m), 3.80 
(2H, t, J = 7.0 Hz), 2.10-1.95 (2H, m), 1.95-1.80 (2H, m), 1.75-1.70 (2H, m), 
1.70-1.50 (4H, m), 0.86 (3H, t, J = 7.4 Hz). 

Ybi§r^JS(2.62g, 10.0mmol)#m%Jim£U #%MlXg2 tmMte LT^IB-fb 
^(2.18g, 75%)£f#fc 0 

iH-NMR(270 MHz, CDC1 3 )(5 7.73 (1H, s), 4.63 (1H, m), 4.06 (2H, t, J = 7.4 Hz), 
2.66 (3H, s), 2,25-2.15 (2H, m), 2.15-2.00 (2H, m), 2.00-1.70 (6H, m), 0.97 
(3H, t, J = 7.4 Hz). 

6 : 7-^W^--2-7i-M-7D tr;b-2 J ff-tr^^p[4 ) 3-rf] U * i?> 

###| 2 T-^§^>tlfe'fb^E(2.34g, 10.9mmol)£^PP4Vl/A(50niL)M?gU 

^(0.618mL, 12mL)O^PP^;i/A^(5mL)§^inbT60 o C"e30^P^m#Ufco 

MJMfr£^££MEE®*bfc^s ^;i/T" U — bTs 6-^P^E 

^^H--hD-l-7DKjl/-2 ) 4(ltf,35)-fiJ ^^>^^>«b^r#) U)(2.50g, 
78%)£f#& 0 

<b^ U(2.34g, 8.00mmol)^^3i5 L ;i/(40mL)(c:9illb N U > (0 . 729mL, 
16.0mmol)^^0bT 2 ttf^il^bfeoRii&?t<fe^ms ^£MflEg*bfc^ 

U * y 7A^D?^77^-(^Dn a - Z p p a / p< ^ y — ;v 
=25/l)-£|fMU Mx^;i/-e'J^7'J-b^ 2-7i^;i/-4-rPbVl/-2jy-^7 
yp[4,3-(/]t:'J =• ^>-5,7(4#,6#)-^> l-^dr^>h*('fb^rt)V)(740mg, 32%)£ 
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ik-SWa V(740mg, 2.59mmol)$^^y— ;i/(10mL)^M^bs 10V^ &~m.m 

^PVF^77 J—itrUUfrJVA^i? DD*M/^ * S — ;i/=50/l)T»M^UTs 

z;H-7D fcT;i/-2#- f ^ y D [ 4 , 3-rf] ¥ U ^ 5> >-5 , 7 ( 4#, 6^)-^ ^ > 
$jW)(180mg, 2Q%)*mtzo 

iH-NMR(270 MHz, DMSO-tf 6 )S 11.28 (1H, br s), 8.81 (1H, s), 7.93 (2H, d, J = 
7.6 Hz), 7.61-7.59 (2H, m), 7.43 (1H, t, J = 7.3 Hz), 3.77 (2H, t, J = 7.4 
Hz), 1.76-1.62 (2H, m), 0,92 (3H, t, J = 7.4 Hz). 

'ffc-£rtJW(162mg, Q.mmmol) %mmmmhV, ##^J 1 X^2 ^IsI^tbT^IB 
fl^rTOO.Omg, 50%)£f#fc o 

*H-NMR(270 MHz, DMSO-tf 6 )S 8.88 (1H, s), 7.95 (2H, d, J = 8.3 Hz), 7.59 (2H, 
dd, J = 8.3, 7.3 Hz), 7.46 (1H, t, J = 7.3 Hz), 3.85 (2H, t, J = 7.4 Hz), 2.59 
(3H, s), 1.75-1.6.7 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 

7:2-^>^D^>5 L ;i/-7-^^-;v^^--4-rDt:;v-2F-t:^\/D[4 ) 3-tf]tru = 

^>-5(4^)-^->Ub^t)X) 

#%#"J 2 -^m^tlfcit^ E(8.52g, 40.0mmol)£ N,N-V* fj^j!/A7 ^ K 
(160mL)fc?§8$U moykmti- h U>>A(2.00g, 50.0mmol)^mSPbT^T 1 m 
mmnvt^o 0°Cfc^£PbT 4-^< b3^>^>^;i^P >J K(5.97mmol, 

44.0mmol)£«S>o < D ^UT^blz 1 BfF^ii^bfco MJifr$ifr£>*g 

^^Mffi^*bfe^s 7jc(400mL)^*PXs 4mol/L ^DD*M 
(200mLx2)T-ambfeo W^^tgfn^7k(100mL)T^#U tttt 1 ?^^^ 

=3/H/l)tiSbts 3-(4-p< h=^>^>^;i/)-5-^ hD-6-^'^l/-l-7 s Dt> 
-2,4(1/T,3^)-^U ^^>^^->«b^#lY)(9.63g, 72%)£#£:„ 

'fb^Y(9.58g, 28.8mmol)£^ h^fc H D 7 >(120mL) t^L, 60%*^^- 
h';e?A(1.44g, 36.0mmol)^^Dbfe^ M?&T' 30 ^ISJl^bfco RJ«£ 0°C 
fc?NJIbT^JSt(1.63mL, 31.6mmol)£{9>o < D tITU ^T*£ £ lc 1 . 5 mfSM 

ftvtzoRjfomfrz&Mzmm^&LtcWi.mmim&m^ v u ^ATk^aoomL) 
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fcSP^s 4mol/L*SKT-«t««IbTs ^ n D*;bA(200mLx2)-e»mbfco *$iJl£Sg 

b T s 6- 7 D p< ^ ;i/ -3-(4- * h dp ^ > *; ;t/ )_ 5 _ - h n -1- r D f ;i, 
-2,4(l/T,3i0-tr«M^>^>Ub^Z)(7.72g > 65X)*»fc. 

<fb£-t>Z(7.64g, 18.5mmol)§te^;i/(i80mL){c:^u 0°CT->? D^>^;v 
^^>(4.03mL,40.8mmol)^iDbT^l?l^m#bfco £jfcttft)t»U ii 
bfe^s i/'J*^l/*7A^D? j*^^ _ (^^'y->/B^K^?";i/=4/l)T*iSaS 
bT^ 6-(^>^D^>^7^)^f-;i/-3-(M ^M>^;H-5-^hD-l-7 
Dtr;i/-2,4(1^3/0-f»M^>^7l->«b-&t)AA)(3.60g, 47%)«#fc. 

fl3-£»AA(3.60g, 8.65mmol)*a:^y— ;KioOmL)fc^|PbT 1 Mi&^Ebfco 

^;i/-6-(4-p< h dr^^>^;i/)-4-rn \Z)),-2B- fcf ^ V D [4,3-tf] b" U ^ $> > 
-5,7(4JSr,6*)-S>*> l-**^K(<bl^3BB)(2.27g, 66%)£f#£o 
^•^BB(2:27g, 5.70mmol)*3:^y-;i/fc«pJBu 10%;^ A-«JH(200mg) 

h^77^-(^PD^A)tISbt, 2->>^D^>^;i/-6-(4-p< 

;i/)-4-rn tr;i/-2^b7^D[4,3-^] tru ^ >^ > -5,7(4*; 

CC)(2.12g, 98%)£f#fc 0 . 

-fbl^J CC(2.12g, 5.50mmol)£:F-te h- h U;i/(27mL)ii7k(3iiiL)<Z>«^gj||.fc» 
$Pbs mm~T>^-^A^V^A(n)(S.2Qg, 6.00mmol)£«]bT 2.5 
^ii^tbfeo Wtt^7>^E=.!>A-fei;«>A(IV)(3.29gi 6.00mmol)SJDA 

T 30 #H3;&DiftiISfE Ifeo^i^Sm $S&%«flE®S U^OD *;i/A (100mL) 

;K20/l)T*^bfco ^il^^afeto-^T^bfe^ i"J»* 7 A^DY 
h £^ 7 ^ -(^DD*;i/A^ OO^l/A/^ ^ y — ;i/=50/l)7?»SabTs 2->>^7 

n^>^;i/-4-rDb;i/-2^b^^D[4 J 3-(/]t-U ^^>-5,7(4^,6^-^^>(>fb^ 
^DD)(820mg, 57%)£f#fc 0 
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iH-NMR(270 MHz, DMS0-tf 8 )d> 11.04 (1H, bps), "8.09 (1H, s), 4.79 (1H, m), 3.68 
(2H, t, J = 7.2 Hz), 2.16-2.07 (2H, m), 1.99-1.89 (2H, m), 1.80-1.77 (2H, m), 
1.71-1.57 (4H, m), 0.87 (3H, t, J = 7.4 Hz). 

Yb^DD(820ffi g) 3.13mmol)§m^^hU ##00 1 X*i 2 tmmiz bT^fB 
-fb-£#j(508mg, 56%)£t#fco 

*H-NMR(270 MHz, CDCl 3 )d> 7.28 (1H, s), 4.80 (1H, m), 3.87 (2H, t, J = 7.6 Hz), 
2.67 (3H, s), 2.35-2.15 (2H, m), 2.15-2.00 (2H, m), 2.00-1.85 (2H, m), 
1.85-1.65 (4H, m), 0.98 (3H, t, J = 7.4 Hz). 

-,1990 ^,127 «,p. 126-131 #^)« s ^ ><£m& £ 

^*«k^>fT^hD^,1993 ^,36^,p.ll39-1145)o g=fc, MIM6 «Uft-Ctt, 

fcjfo^bT, -f>^U>^^^^tl§(-k;i/7^-. ^>y^U>^,1993 if-, 5 
#,p.777-786) 0 ±13 MIN6 ««©««k *«kVMIN8 «UBftM^fc-f >^ 

U^iMOWfc ^7/thDJ>7, 1993 ^, 36^,p. 1139-1145 fc«teftTl>* 

14.5mmol/L >^3-^#asTfc*^T N fls^**«>f y 3 |g 

24 .^^yu-hX'^mVtz MIN6 flWft % 2mmol/L 
A[119mmol/L^b±h U*A, 4.74mmol/Li£tfb:27 U 2.54iiol/L*fls*/i,3/t> 
A, 1.19mol/Littlv^S/i>A f 1.19mmol/L >J A, lOramol/L 

2-[4-(2-t KD^^^^j-i-tr^^^-^]^^^;^^ o.ix^JtoiHT^ 

7% > P H7.3]lmL fcffiWC 2 ®^#bfe^s 2mmol/L *>=i-*fc«rtHR* A 

V2mol/L^3-^ft«rtW«A0.8iLk2fl9fcU £*>£s 37°CT»15>9f« 
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gbfcoCtlfcl27mmol/L©^;i/ri--^^tf^^A0.1niL^p^.^iii:fc: e t & N 

mMmm^^)vn-xmmhtz(mm^)^-^mm : H,5mmoi/L)o mnmms 

Tween20, Q.12%^u>^T^ >H^(EDTA) 2 ^ h U ^AJ^, 0.1%T^b^hU 
.t± N 3-4 «©sp*&« ( avg ) * J; tfflftfe|H£tfl[ (se)^Vtzo 



2 





mmmm 

( ju mol/L) 
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1. 5*0) 
X 1 

R 1 
(I) 

mmmm*m\s, n & o~3 <D&m%$khs x^j^-x 2 ^ m— ifeimot, 
tk^m^ l < ii^smcD^T^^w em*) b < ii^ii077;i/^K 

U ^(11) 




Z' 

(III) 

[5£pK X-Y-Ztt s R 2 C=CR 3 -NR 4 (5£^ R 2 s R 3 £ <fc R 4 fct, ^SfeiiM^o'^ 
zK^M^ g$l& b < ?i^gm©«7-;i/dr;w ggl& b < l±3EW.Wk<DT^JV3-j^ 
mm*> b < ii^ti©7 U -;vtfeliSi* b < li^iic^fMi^S^S 
f k R 2 C=N-NR 4 (5$Pk R 2 & £t>* R 4 i« tl^tifufS ^ IeOUT* & k R 4 N-CR 3 =CR 2 (5$*s 
R 2 s R 3 ^J;t>* R 4 {*^^ntufBi:^T$>?>)*fe(i R'N-N^C^i^s R 2 *5<fct>*R 4 

fet* tt^e tituiB t iit- & § ) &^ir ] * & ( i v) 



(IV) 
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[sfctK Xa-Ya-Zatts" R 2 HC-NR 3 -CHR 4 (S;^ R\ R 3 *5 <fct>*R 4 {i^ti^tituf3t mm 
R 2 HC-NR 3 -NH (5£pK R 3 :fe «fctf R 3 &^ft^*L]iufB^flT&3 

nh-nr 3 -chr 4 R 3 *5ct^Rn±^n^nifif3hi5i«-r-fe^)^^i-]§^-r} t-se 

3. R 3 &mm*> b < ttgN«ft©7' 'J-;^feliii* b < tt^B&oiffiiftTVi/*- 
& s it^oiSH i s fc t± 2 HB*©^ t: y ^ s; >s§##: £ « cD^s^etj fcr 

5. »^©«5Hi-4©v%rti*»fc:fBttcDa&^iiy 

6. lf5t<Ol5Hl~4©V>-rti^{zf3«g©^t:>; ^>S§#^g;fc.i«©lilJi^ 

7. si^0lSffll~4©v^rtt^fcf3®©Si'a■lfy ^^>ii##:^fcttJe©^a^ 

8. m&(Dmmi~i<D^rtifrizmM(Dm&¥ v $v>mmifr$.tzi±*(Dmm^ 

1 1 . Mrm^-^Ne® ?b&« xn/^tz &mmm <omt<o tz ^com^omm i~4 © 

12. jm»TM09m<Di£tb<Dm&<Dmm i~4 ov^m^fcH3«g©«g^t:y ^ 
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14. m^cd«5h i~4 <D^?nfrtzffim<Dm&vv $i?>mm&&it&*(Dmm. 

16. m&(Dffim i~4 ©v^^tiBiBoite^Ku ^^>si##:^fej±^<z)i!ia 

17. IS3<©iSB 1—4 ©V>1 a tL^tfB«e©|g^b'»; * ¥>mmfa£tzl±^(DMM. 
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1. [X] JJOfSH 1 4-17 wOiS^Sa^S^^-t-s-t^llL^VNM^^StOTfeS., 



3 . □ »*ggg tt» ^Sft*0^fflt?feo T P C TSUW6. 4(a) (Off! 2 XRxm 3 3tO«fite 
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